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AnsTRACT

T nan-lacearing, non-gravid female bestlenose delphins, Twrstaps srancatur,
(5LA, age 32 w0 and TOD, ape 34 yo)d began lacrating within one week alter
being housed with 2 6.5- and 6.7 F-month-old crphaned calf, respecnively
Cooperarive swimming and nursing bebaviors were quickby evident in bodh oo
calf pairs, Dusing che fese 2.3 miooa milk suhssooe, cventually in combinarian
with some whale fish, was used o supplerent nursing in borh calves. Afrer this
initinl period, supplemental feeding wos discontinued. SLA then became Ther
aopted clf's sale source of nurriton for the nest 5 mo, followed by anorher
& mio during which the call shifeed 10 2 peedominancly fish dier with oocasional
nursing, TODNs arphan also condnued o ourse bevond the 2. %-ma supple-
memzation period and began voluntarily sccepring small quanricies of fshy suck-
ling conrinued over the nexe year while fish consumption increased, Using 2
moaliled human brease pomp, rainers collected milk ac terervals from cthe adult
cidphing chroughowt the Lactacan periad, The Arsr milk colleoed rom TOD
Cday B afeer housing wich calf) and SLA (day 12 with ber calf) conemined &.0%
amned 100,35 far, respectively. On day 68 TOTs milk far had increased oo 23 5%
and on day 37 thar of SLA measured 22 5% These later values are similar oo
chose reported for normally Jactating bostlenase dolphins,

ke words: bottlenase dolphin, Tarriops fepncarns, milk, lacanan, relaccarion,
incduced lacranon, nursing, orphan.

MNon-paruricnt, arpban-induced lacration has been reporeed in women with
or withoue previons childbearing experience; often they are relatves of the
nurcured orphan (Waletesky and Herman 1976, Auerbach 1981, Auerhach
and Awvery 1981, Ryba and Byba 1984). The terms relaceation and induced
lacrarion have been wsed to further define chese cvenes. Belacration describes the
condition in which a woman who has been pregmant and has previowsly laceared,
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buar has been dry for an extended period of time, beging milk producnon wachour
first maincaining pregnancy. [nduced lacanon designaes milk producton in the
absence of previous pregnancy of laceation, Richardson (1975) descnbes chree
cases of relacration even in postmenopausal grandmodhers. In che most extreme
instance i 3 S-yr-old worman, who had last gives birth 32 yr previously, relaceared
and succesafully reared her daughrer's orphaned neonare. Relaccanon and induced
lacracion have alse been repored in other species, in-:'lmling BOALs, catcle (Bich-
ardson 19730, horses (Anonvmous 1973), and sheep (Kendrick er 28, 15992),
Ilere we describe such eveneg in two Atdantie bortlenose dolphins, Taerfass
FrlealNeg.

MaTErias axn MeETHODs

afphins—The principal dolphins in this study were SLA Gage 32 vr, length
261 an, weight 202 kgd anc TOD {age 34 yr, lengih 265 cm, w-r.-i.ghr 204
kgl As parr of routne vereninary care tach animal received bianmual physical
examinations, which inchaded blood samples collecced dunng volunoeer ail fiuke
prescnracions. Serum analysis in 1978 for progesterone (Harrison and Ridgway
1971, Kirby and Ridgway 1984) revealed thar SLA was pregnanc. She calved
in 1979 and nursed her calf undl ic was weined in 1981, 5LA is 2 grandmaocher
dalphin ginge ber call (5AY) now has her own calb (AR, prios oo the relaceation
event, SLA shared the same pen complex But was not physically housed with
SAY and ARIL SLA has not tested posinve for pregnancy and no laczation was
oheerved from 1981 co 1992, TOD has lived ar our facilisies for 24 ye, during
which time she has neither been pregnane nor has laccared uneil her laceation
event in 1992, The crphaned dolphins were 2 males, aged 6.5 and 675 mao
when incroduced 1o 5LA and TOLD, respecrvely. For comparison with che malks
of SLA and TOD, milk samples were collecred from 4 other Teeriaps, inclading
ELL (age 16 yr), SAY (age 12 yr) and COR {age 7 vy {cach numsing her own
offspring) and PRI (age 12 yr) whose calf was soillbom, Seven samples cach
were oollected] from ELL and SAY on a series of lacadonal days afver several
months of nursing. As a measure of milk fac and protein dusing early lacracion
in daolphing nursing their own calves, a sample was collecred from COR on
lacrational day 8 and from PRI during hee hrse day of lactaricn.

[er—Fach dolphin received & varied daily fish diet (stored as fresh frozen),
including herring, Clepee palfan or Clapes barengus, Pacific mackerel, Scomber
gapanicns, capeling Malistws vilffosnr; squid, Lefige apafeizens; and Columbia
river smele, Thafeichtbyr pacificas. Although small fish could swim chrough che
nerted enclosures housing the delphins in San Diggo Bay (32%2°N, 11721457,
rhese fsh were nor congidered & signihcant contribution o the dolphing’ dier.

Lactation and wmilé calleceion—S5hordy after introduction to their respective
orphans, Boch SLA and TOD began lacating, A modified human brease pump,
which we had developed earlier for milk collections on ather dol phins, was wsed
o simple milk for nutrient analvsis, The device constsred of a hand-operaed
VRO puamp, @ respiraror mask crimmed o conform o the dolphin’s body,
and an in-line collecrion vial (Fig. 1) The mask waz pliable enough to permir
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Segare I The dolphin milking device 15 a cosed systemn consisung of & hand-operaed
VACLILLITY U, SUCTIEn rn:uik, and collsnon val, All COITIHAILERES are limbesd h:,' ]1|3,5|_'h;
muhing.

an effective seal, ver sufhciently thick w resist collapse under vacuum, As 115,
Mavy working dolphins tor more chan 20 yr, SLA and TOD were accustomed
vo husbandey training and soon adapred 10 che milking precess. Boch dolphins
were conditoned to present venerally ar the side of their respective enclosures
in a positon thas would facilitaee milk collecsion, They were then acclimared
o wllow one mainer o support che peduncle use cnough o keep the mammary
slits abowe the warer surface. Meanwhile, @ second erainer massiged the region
of the marmmary shic to simulace the prenursing stimulus and encoursge milk
ler=dowen. The mammary region was chen rinsed with distilled warer and the
milk cellecten device was positioned over one mammary slic; sucrion was applied
and che milk sample was withdrawn, It appeased @0 us that once the dolphing
felt the suceion, the release of milk was almes: immediare; however, amounts
of milk collecred ar any one milking vared, sanging rom 1 to 44 ml, Where
inclividual milkings were o small for analysis, pooled samples from the same
or different days were prepared prior o submission eo the laborseory (Table 1)

Asalyric meshodi—Milk samples were appordioned in 4-ml vials and seored
ar — 70PC unil senc oo che laboratory? for analysis, Protein was derermined by
comverting all organic mitrogen (M) in the sample w ammonia by sulfuric acid
digestion; nicrogen peroenrage was determined and converted o prorein using
the formula; protein = N = 638 (Offidal Mechods of Analysis {AQAC) 1990,

L Harderen Wiscomsin Laboracesies, 3300 Einsman Bled., Madisen, Wisconsin 53707,
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Table 1. Milk far and prosen concentfations in G boulenose dolphing, Toenspr
irwneatiad, duting varions sages of lacranion

i:l-;‘_-u]l_‘:hin : Lacrarian day™ % Tar % Protein Sample size

T a .0 11.6 4 ml
11, 12, 18 L 1410 &0 ml

Lo q4 15,00 5 ml

3% L35 12.4 10 mil

lﬁﬂl 71 25,5 153 Al

127, 138 205 12.7 Ak ml

LA 163 1A g4 8 ml
22 5.7 4,7 7 oml

3T 225 DR # ml

7O, B2, 93, 98 20,0 Q.7 G0 ml

114 16,0 Tl T mi

ELL 1 65— 150 204 0.8 32 ml
LAy U4—145 21.9 0.8 &l ml
COR ] 193 l4.1 4 ml

PIEE | 20,7 1H.3 4 ml

a TOD and SLA were induced ro lacease by arphan calves; ELL and 3A%Y were mursing
chedr awn affapring CORs calf dicd 3 d prior to milk sampling; PHMNs calf was sallbam.

o W here rnl,:llripll,: Incrrion -:fla:.-ﬂ wre lisped hml'll.:-]l‘:i [oomn cach IJ.S.:.' indicared were ]‘rli'i.!{{!-c']
for a sngle analysis, For borh ELL and 3AY, 7 d of single sumples were cornbdned within
the nrerval of days indicated for a single analyss. (Larger samples than needed for Fac
aftd pﬁm:—]n anal}'sis wWere r:ru:-||:'|:| 151 SCITE TRSELIes B APt ather .’II'I:IJ:,-'!:iC wiork hq':ing
conducted ac the same dme)

< PRM was never suckled stmoe her call was stillbomn; her single milk sample was
collected ar 21 b afeer che calfs delivery,

1 5th Edition, Merthods 959, 040, and 97909, Assodanon of Official Analyeical
Chemiszs, Arlingron, Vieginia, modified). Far was hydrolveed on & warer bach
using hydrochloric acid. The far was exrracred from milk samples using echer
and hexanes, The exeract was then dried and weighed (ACQAC, 1990, Merhod
2200, 93402, modifed).

Poesiinns

Buoch SLA and TOD were immediately atcennve oo cheir respective calves,
Each physically investigared her calf, repeacedly nuezling the call’s gendeal area,
and assumed oypical cow fcall swimming behaviors with che calf posicicned
below or dircctdy o the side of the older dolphing Each calf immecizrely began
nursing actempts, despite several feedings per day of a milk subsooe, The
adules appeared o encourage suckling bebaviors by assuming gliding postures
which facilitared the calf’™s access 1o the mammary region. Nursing attemprs
were frequent, as many as 10 per hour,

SLA Guze 32 vid had been dry and non-pregnane for 11 yr when incroduced
eo the 46 kg, 6. %-mo-old erphan calf in Oeeober 1992, "We reasoned thar SLA's
previows experience in call rearing might make her an effecove companion o
the orphan. Since we did nor expect relactation following intreduction o the
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cilf and because the calf was noe yer eating Ash, a regimen of formula feeding
by sromach mibe was begun. Despite several regular feedings daily, cthe orphan
pecistently acempied to nurse LA Since numing behaviors cononued, we
began o consider the possibiling thar SLA could be producing milk. O the
10ch day following SLA™S introduction to the orphaned calf, a trainer noted
possible milk secretion inro che warer. Examinaton confirmed thar che mammary
regicn was samewhat swallen and chas SLA was Lcoaong, A milk sample was
successtully colleceed for analysis during this inidal cxaminanon. Several sup-
plemental feecings per day with a milk substivute and, svenmully, some whole
fish were provided o the calf, bur were gradually wichdrawn afrer 2.5 mo. 3LA
then became the sole ource of nutrition (or the growing orphan for the nexe 5
me, afeer which the calf began volunrarily caking fish (age 15.% mo); suckling
continued for another & mao, although norsing frequency declined as fish con-
sumpaion increased. Weighe gains by che calt concineed for over a month
E'nll-::n-.-.-ing rerminalion of supgrlermenial I'L-'en:]iug and then declined from 172 wa
L4 mao of age (Fig. 2a). Subsequent weighing ar 1905 mo of age demanseraced
recovery in the growth curve, 4 mo alter accepting hsh voluntarily,

The second dolphin (TODY, age 34 yr) had never been pregnane nor had she
lacrated in maore than 24 v in our care before being placed with o 73 kg, 6.75-
mc-old crphan calf, Numnb behaviors by the calt and apparent swelling in
TOIYs mammary region prompeed an examinaton which conhemed lactadon
ca day 5 following colf introducoen. A milk sample was sucoessfully colleoed
on day B, Mursing behaviors were evident between cow and call during the
ensuing 2.5 mo, despiee supplementaton wich o milk substiouce and for whole
fish which was contnued unl the calf volunmarily accepred fish at the end of
the 2.5-ma period. The cophan continued o suckle TOD while increasing his
fish consumpricn over the next year. During this entire pericd, following an
initial incerval ar the start of supplemencation when body weighe dechined, weighe
gains connnued (Fig. 2b). There was never & time for this calf when nutricive
intake depended entirely on nursing, since he began to accepe fish volunarily
a5 soon as supplemencacion was discontinued.

Tab:le 1 provides a comparison of the procein and fac content in milk from
TOD and SLA, wich char of ELL and 5AY, owo dolphing nursing cheir own
calves, A comparison 5 alzo made wicth COR oo lactwoonal day 8, following
loss of her calf 3 d eaclier, and with char of FMNN, whose call was soillborn, on
her fiest day of lactadon, TOD'S milk showed an incrense in fat conrent from

—_—

Fegmre 2. Weighe gains by orphaned calves. a. The calf nussing 3LA showed consistent
weight gains thooughous the supplemental period and dunng dhe ol meerval whers
mucrrrional incmkes was himiced oo n'.l-:_"l-:ILr.J_:. This was follomwed |'|:|-' a decline in “-'Ei.g.h‘n. with
proach=curve tecovery abter 4 mae oo voluntasily accepged wlole fish. b The wlf macang
TOD declied 2 werghs imanzlly, promprmng an o increease in supplemental feeding unrl 2
[pesivive mroweh ourve was achieved, Weight gains wore consistent chergalier with e call
'i'-"-'itl.'l'lfl‘.g i:'L'l:'l:'ll.'n'l'iﬁtl.']:.' Li3 '.-'-c‘r]uul:u.r:.' [z ancake when suppdemenal ﬂ““!'".t'." were diseon-
rinest,
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6,05 10 26,55 [rom post-introcuction day 8 to days 127 and 138, SLAs milk
contained L0.3% fac on day 10, wich a peak concencracion of 22.%% on day
37, Combined samples colleceed rom day 79 to day 96 contained 20,05 far,
but oo day 114 fac had dropped o 10009%, Composice milk samples from ELL
and SAY, each nursing their own calves, contained 20.4% and Z1.9% far,
respecovely. A single sample from COR on lacaoonal day 8 and from PN
on day 1 each demonscrace a considerably higher fat conrent than found in our
early induced lactatonal milks, Milk progein levels averaged 13.2% for TOD
and 8.2% for S3LA, while values from ELL and SAY were each 9.8%. Progein
witlues in the early lactarional samples of COR and PRI were higher ar 14, 17
and 18.3%, respocrively.

Pt et L

It has been generally recognized chae the milk of marne mammals & high
in fat {Slijper 1962, Harrison 1969, Schmide-MWiglson 1975). Accordingly, n
our study, far conent even in che inital milk samples (where values were lowest)
fromn TOD and SLA was high when compared o many other mammals; ic was
=3 told beyond che 3.5% concencracion found in Holstein cows, For example
CArmstrong 19535, Howsver, our early valoes were less than that cepored in
orher ceracean milks. Among the odonooceres, the spinner dolphin, Seewedfa
sferapr (= fﬁﬂginlr!r.i.'::l fw o= L and the spoteed delphin, Sreaella J:_ry.*:i"ﬁ.'r.ﬂzr:f (=

attenuata) (n = 8}, Pilson and Waller {1970 preseneed milk-fac levels of 26.2%
and 23.3% (range 179%—32%0), respectively, Milk fat was 15.3% in o soanded
pyemy sperm whale, Kogia Srevicepr, (Jenness and Odell, 1978), while char of
a single white whale, Delpéisabierss feacas, was 26,99 L!-aml:il.nd Baker 19690,
A stranded S‘I:L"]I'I.Lg\'.ri beaked whale, Mm',ﬂ-':'m’.-.l.l steirepert, had 175 mulk far
(Ullrey 20 af. 1984), In Thrsiops, Eichelberger er af. (19400 found milk-fat
levels ranging from 10.8%—16.77%; Peoriz and Brow (1986) reported an average
far value of 29.4% (5 = 43 !’n:-.lclm ors & af (1989 measured 13% milk fat
in 2 angle dolphin im Lte lactaoen; and Ackman of of, (197 1) reporced 19%,
also in lare lacranton. [n our soedy, as laciarion progressed beyomd the hest maonth,
T and SLA milk fat levels rose o 26.5% and 22.5%, respectively, agresing
muoee closely wich reporred values in other bootlencse dolphins,

While a general rise in milk far levels over time during lactacion has been
shown Toe some wild and domesde species (Cook e @l 1970, Reidman and
Choiz 1979, Lonnerdal 1981, Baker 19903, coasiderable Hucnearion in malk
fars throughoue the course of laceation hos been documenced as well (@fedal
1984, Fremmann af ol 19900, Pilson and Waller (19700 noted che general
absence of da addressing varialle component composition of cetacean milk,
butr changes in milk fars have becn suspected in Tarstaps (Peddemors o afl
1989), Our induced lactadonal milk supporsed this variabilicy in che milk
production for an individual chrough rime, &s well as variation berween the milk
of separate individuals examined near similar lcrational days—ifat contene con-
anued o rise in the milk from TOD, while reing, chen falling in chae of 3LA.
Milk far levels in owo lactating dolphing (ELL and 5AY, Table 1) nuresing their
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own Citlves at oue Taciliny were comparable o the peak value in SLA bt were
acrually exceeded by TOD's laer samples, Protein values were also similar o
ranges previously reported in che bortlenose dolphin (Eichelberger e al. 19410,
Pervaiz and Brew 1986},

Crur ehservacions demnonserace char drv adule delphin females can be brought
inmo lacraton by repeated nursing actempts from unrelared calves. Kasrelein o
al. (19907 reported growih in o Therdaprs calf which suckled a foster maother for
31 d undl the calf died from complicadons of wounds infliceed by s oniginal
mather, Howewer, the foster mocher in chis case was already lactacng, having
lost her own numsing calf 8 d ealier, SLA's experience can be described as
relactarional since she had been previously pregnane wich subsequent lnceation
and suckling of her calf. Primary induced lactaion may describe TOIDNs dr-
cumstange since she had no pregnancy or associaced milk producton in the 24
yroIn our care; however, we st allow the possibilicy thar she had lacrared as
a young adule since she was inroduced oo our faality at an estimated age of
10 yr, just bevond che generally acoepred age of 7 yr for arainmene of sewoual
marurity in the female bocdenose dolphin.

The capacicy of induced lactarional milk 1o provide roml nuerinonal support
to growing dolphin calves remains undetermined from our observations. The
raro dolphing (COR and PNIM), producng cheir own calves and sampled duning
early lacrarion, demonstrated considerably higher milk fat levels than thar found
in the early induced lactaricnal milk of TOD and SLA. Although both of our
orphan calves exhibived somongly positve groweh cueves for most of the nursing
period, interpreration of the nuritve power of the suckled milk s complicated
by our supplemeneation of boch orphans wich 2 milk formula and for force
frading of whale fish during such of their nursing phase. Supplementaticn itself
could conceivably influsnce nursing pressures Trom the calf, impacong in ourn
the quantity amd for qualiey of lactztion o the exrent thar our milk analyses
might serve only as preliminary guides e the nuridve potential of induced
lactaeonal milk. Yer, should milk produced in the sacly scages of induced
lacrarion be couly n11m..L-::uqu|J]1' impoverished (o ]wndum.l in small amouncs),
same form of s.::np-]:u]tln-rnr’-nnn o calves placed with foster mothess may be
necessary o sustain cheir groweh, The arphan mersing TOD was never solely
dependent an suckled milk since he accepred whole Ash veluncarily immediaely
following wichdrawal of his supplemencal feeding, In conrrast, che orphan nursing
SLA did experience a 3-mo suckling interval becwesn the termination of his
supplemencal feeding and his wdllful acceptance of whole fish. During chis time
he appeared o thrive even though body weight, while increasing over the firse
L.5 mu of the S-mo “nursing caly™ period, l, showed a decline on chree subssquent
measures dunng the second and fourch months (12—14 mo of age). However,
even o decrepse in body weighr during this pr:ru:-u may signal no unuseal nutribve
weakness in the induced lactational milk, given the suggestion by Peddemors
er @l (19920 thar nutritional suppor: delivered through suckling may, even o
inract cow Scalf pairs, be insufficient o sustain calf groweh after & mo of age in
the absence of solid foods. A decline in energy from milk as the calf nears
weaning is supported by ohservations on a capove Thrsiapr cow foalfl pair by
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Cockerole and Ross (19900, SLA's calf was reweighed at 195 mo of age after
he had been accepring solid foods voluncarily for 4 mo; ac this dme he dem-
onstrated a recovery in his groweh curve wich & gain over all previous weighis.

In summary, it appears leasible from our observaricns thar pairing of non-
lacrating adult dolphin females with unrelated orphan calves can provide »
management opticn in sinsatons invelving abandoned, arphaned, or acherwise
ssalared calves, (Drry, non-pregnanc females are probably bercer choices as orphan
foster mochers than pregnant or lactating individuals, given reposes of injury o
an orphan by a fernale nursing her own calf [Smolders 19881, Such pairings
may offer a degree of nucriticnal support while simulianecusly coneibuting ro
the nurturing benefies associured with cow /calf interactions and companionship.

Finally, it 15 interesting oo consider & pogsible role for induced lacsation in
free-ranging cetaceans. Previous studies have shown that ald toothed-whale
females (pilos whale, Globivepbals sacrovkynehnr) may be lacraring even ten
vears afer cheir last partourition (Fasoya and Marsh 1984, Marsh and Kaswya
1984, 1986). This observarion was interpreced as an excension of lacration for
thie last calf in reproductively senescent fermales. Oure observations suggest anocher
posaibility—chese older cows may have relaceated in response to suckling from
citlves produced by ather fernales. Close generic relations amaong members of
pilo whale herds (Amos of &/ 1993) could make lacadonal adoprions or
anillary nurriional support pardoalarly adaprove o kinship survival scracegies.,

A N OW LEDG MENTS

Wie thank Lausyn Creathwatre and JTanee Hendricksen and acher porricipaing trainess
it the MOCOSC faciling for conditioning che milking behaviors and collecting milk samples.
We are grareful to Don Miller for his assistance in developing the dolghin milk callection
device and to Bob Smich for assistance with compuser gruphing. "We alse thank Mazioe
Warld Africn, USA of Vallejo, CA for providing rhe milk sample from ehe dalphin COR
This sty was supporced o pare by rhe Srrarcgic Enviconemeno Research and Dievel-
oprsent Program (3ERDP) of che ULS, Departiment of Defense,

LiteraTuee Cren

Aceman, B G, G0 A Batow awn B D Meocoen, 1971 The borelenased clalphin
Varsiopr prncatnr: Farry acd composition of milk eriglycerides, Canndian Journal
of Bapchemiseoy 40:1172=1174_

Asas, B, O Somormeser anh D Tavre, 1992, Sogial structuee of pilor whilss sevealed
by analyocal DNA profling. Scienoe 200:670—672,

Anceyaous, 1973 Mare suckles czalf, Indian Dairyman 25:4 15—4 LA

ArmsTRowg, T W, 1999, Vasingions in che gross compositon of milk as relamed oo che
Breed of the coae: A review and critical evahaacon of lreramee of the Unioed Stares
and Canada. Jourmal of Dauiry Science 42:1=10,

Auereact, K. G, 1881, Boraordinary brease feedingg Relacrarion finduced Lacration.
Juarnal of Tropical Pediaesics 275255,

AverpacH, K. G, amnn 10 L Avery, 19210 Indoced lactacon, American Journal of
Cisenses af Children 135:340-343,

Hoawn, [RC 1990, Grey seal (Haftchoers prypes) milk coonpesicion and irs variarion
gver lacoanor, Hoinsh Vererinary Toumal 148335238



RIDGWAY BT AL OLPHIAN-INDUCED LACTATION 1a1

Crokcrorr, Y, Lr,, axe G, .| 3, IRz, 19901 {Fhservarmons an che L*nrl:,-' |'|c1.'-:_:l-:_|pmr.:-nr
of & captive bowlenose dolphin calf. Pages 461-478 jo 3. Leatherwood and B,
Reeves, eds, The borlenose dalphin. Accdemie Press, Mew Yok,

Coose, L, W, A M, Frapsowr, M. M. Siduons ano B3, B Bacee, 1970, Lall shcn:?
Wiy daldi dalii) milk, I Effeces of stage of lactation on dhe composition of the
milk, Cnnadian .]-:u.lanl af :.-":r-c:Jl'uJ_g.' 48-H0—-533,

Linernerser, L., B 5 Fercuer Jr., B M. K. Genuxe ane B 10 Vos, Jz. 19940, The
comprtion aof dolphan milk, Joumal of Baological Chermsory 13217 1—1 76,
Harron, It J 1Ly, Itcpc\-;_:-u:l'r.{rin:.n and rt_-]'\-r:,'rg:ll,n:l;ivc- QEEANS I-"agﬁ PE53=348 e L
T. Andersen. ed. The bielopy of maree mmammals. Academic Press, Mew York and

Loncdon,

Harrizow, B, 1., axp 5 H. Riceway. 1971, Genadal activicy in some bordenose
dolphums {Taeedoi trwncains). Jourmal of Zoeloey, Londan 165355366,

Jereropms, B, amn [ K, Qe 1978 Composition of milk of the prgmy sperm whals
{Fagia Srseivgdr). Comparative Biochemisioy and Phiysiology GLA:3835=3846,

Foasrime, T AL, T, Dosoer awn P Zwart, D290 The suckling of a beatlenose
du:.l]':hin calf l;_]".-.-r_rr';-_lp_r Prancerfesh |1:|-' a fosrer marher, and informincion onoceensverse
Lerth bands, Adquase Mammals 1003134138,

Foasuva, T, ame H, Mazsu, 1984, Life history and reproductive hiology of the share-
fnned grlae whale, Gladicepdada wacrariywediar, olf the Pacific coass of JTapan. Bepoes
of rthe Inrermanonal 'l.‘-'i-"hrli.inf; Camimission [H'pu:-cif.l Issioe G2 50—=3110,

Eesoricy, K. M., AP opa Costa, M. B, Huron ane E B Keverne, 1992, A simple
methid for fostering lunbs using ancestrons ewes with armfically induced oo
and marernal behaviour, ﬁpplihfl Anirmal Behaviour Science 341;3495-=-357

Bamey, W, axe 5 H. Bapcway. 1984 Hofronal evidenoe of spontansoos ovalaticn
o capsiee dolphuns, Twrstopr tmmcatar & Dedpbinns d=fniar, Bepores of the loer-
naricnal Whaling Commission (Special lssue Gl 59=404,

Erereaaws, M, B, DL P Cosra, Lo V. Hicows awo D ] Mepmias, 19900 ik
compesitien of Auseralian sea lions, ."'-:'n:'-:-.,l:l.-['.':r;r SIITAPAT: wri::'hiliﬁ' i hipid comrent,
Canadian Journal of Zoology 09:2350=2541.

Loviw, B H., awn B, B Bases. 1905, Whale malk, L Fin whale {Balasmopiens pbyeadug)
and beluga whale (Delpbinapiersr fwvas) milk: gross compositen and fary acid
constieution, Canacdian Joumal of Soalegy 479597,

Lowspnzar, B 1981, Developmeneal changes in che composicion of beagle dog milk,
American Journal of Verinary Roescarch 42006626005,

Mamsn, H., ame T, Blasgya, 1954, I:_.|:|:|.|'._!:_\-c-.i it the pennies of rhe shore-Anned ]:-il-::-?
whals, Gisbicepbaios macrorbyscius, with age and reproductive activiny, Repoos of
chie Ineermanomal Whalig Cormmmsszen (Speczal Tasue G3331-355,

Mazms, H,. apr T, Fasuva, 19846, Bwvidenoe for r{-]':n:.{ll,n;l;i'l.n: senesoenice in el
cetaceans, Reposts of the Internaconal Whalme Cormissien (Special [ssoe B
1T=74,

Crrreman, B0 T 1984, Milk cormposition, milk yicld and cnergy ouepat an peakl lacoation:
o comparatve review. Svmposium of the Zoological Socery of Loodon 513385

Fronemozs, W, M., H. __I H. or Muetesaene ame B Devomarn, 1T9HS, f_:-:.hru]'-.amri'.'{-
mal¥ composistion of the botlenese dalphan {Teesiapr drncmins ), humpback Jolphin
Ceeera pamdea) and common dolphin (2efndber defpbin) from sourhern Afrean
waters. Comparative Biochemistry and Physiology 94A:630-4641,

Pempesomrs, V. M., M. Fornercnn ane V. G Cocrcrorr. 1992, Peading and growtl
in a capove-horn borlenose dolphin Tereresps emmcater. Suid-Afrkannss oedskeef vr
dicthounde [2:74=80,

Frnwvare, = Loann K, Brew 1908&, fk;11pt_:-5i|:i.-:_:n of the millks of the barrlenoss |:|-:_£|'|hi.r|.
Clurriaps trgsraies) and the Flocida manaree {Tricderding sramarss fasirmatas), Come-
paracve Blochemsery and Physiology 84357360,

Frosop, M, E, apo D, W, Waaer, 1970, Compesitien of milk from spoteed and
5]:li|'||'|l.'|. |.H.'l|.p.'|i£.-|‘:§. _]l."il.l:'l'.u‘.l. al Hull:lu:ml-r:q.:_;.-' 50:74-T70.



15 SMARINE MAMMAL SCIENCE, ¥OL 11, MO, 2, 14953

Runaas, M., ann C L Oarmz. 1979, Changes in milk composition during nursing
in the northem slephane seal, Plhysmological Zoology 62:240-245,

Bicnsncsox, BT 1975, Lactaden in grandmothers, South African Medicine Jouwrnal
AL 20

Ryea, K. AL anwe A, E Bvpa. 1984 Ar the breast; Incheeed Lictunon in nullzpacous
adoprive mothers, Mew Zealand Medical Jowrmal 97:822=823.

Scpanr-Mmsom, K, 1975, Woarer and camarnic n:ﬂl:hri-:ln. p“ilﬂl.'! 3T 1—441 v Andrnal
ph:.-ﬂil.ll-:’bl;.;:.r. E:un".:did,r.:_-: Lr:l'l.i'\-'l:rial:-' Press, c-'.’ll'l'lbl'jdgl:- LLE.

Supeer, E. [ 1962, Reproducton. Pages 349—300 fv Whales, Basic Books, Inc, MNew

Yok,
Ssovoees, 0 1988, Adepoon bebavies o the bocdenese dolphin. Aquacic Mammals
14.2:78=E1.

Uuser, T B, C. C Scpwantz, Po AL Waertes, T, Raesawas Bao, ], K, Busiw, 5,
G Crers ame |, R Brossen, 1984, Blue-gooem color and compositien of
Stegneger’s beaked whale (_,’r].'s;-_lpu"m'm.' FlEfRCperT) milk. Comparnive Biochermstoy
and Physiplogy T9B: 345352,

Warerzey, L. R, ann E. C. Heaan, 1976, Relaoration, American Family Physician
Ldofti—74,

Boecemyedt: 24 March 1904
Accepred: 300 Auguse 1994



